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ABSTRACT Lithium titanate (Li,Ti;O,,, LTO) is an important material to be used as an anode for LIBs (Li" ion battery). LTO is
a zero-strain material (i. e. , no structural change occurs during Li insertion/extraction). Although LTO is a very safe material that can
be used as an anode material in high and low temperature environment, its rate capability is compromised by its low electronic conduc-
tivity and poor Li* diffusion coefficient. In the recent years, considerable research around the world has focused on improving LTO rate
performance. Efforts to achieve better electrical conduction between LTO particles have included LTO particle size control, conductive-
material surface coatings, and alien ion doping. However, in this study electrochemical properties were improved by changing the mor-
phology of LTO. Based on traditional electrospinning technology, LTO fibers with a hollow structure were produced using a nested coax-
ial nozzle modified from the conventional spinning nozzle and coaxial cospinning with two different solutions. A comparison of this re-
sults with those of solid LTO prepared by traditional electrospinning technology demonstrates that hollow LTO is characterized by uni-
form particle size and no agglomeration, along with an obvious hollow structure, clear crystal lattice stripes, and good crystallization
property. The specific surface of this hollow LTO is 1.3 times than its solid counterpart. This morphological change greatly improves
the electrochemical performance of the material. Although the discharge specific capacities of both the solid and hollow LTO are close to
the theoretical value for small ratios, the hollow LTO is superior to its solid counterpart at 20C. The discharge specific capacity of the

hollow LTO can reach 130 mA-h-g~" at 20C, and after 200 cycles, its capacity retention ratio remains at 98% , which suggests good
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stability. Cyclic voltammetry and AC impedance curves also show that the hollow structure reduces the degree of polarization and the

electrochemical reaction impedance of LTO, which makes LTO more conducive to electrochemical reaction.

KEY WORDS lithium titanate; electrospinning; hollow structure; energy storage; lithium-ion battery

K KHBAHREBA , A7 F) T 42 2F 7T P-4 g R
K i AT P G, Bk BEE O L RE A4
T A — A B3, DI E A BCE ST | e L o B
PR AN ZZ H B GE R AG SR SR AR BRI A LS, sk 3
TAERE 2. AE R A AR D, 2 R e i AT A B
R IEOR R TR R K SRS B N & Y
LA RE R, DUBKIRER MR by AR b Aok 1) 357 74
BRES -t PR LA K R A (AT IR 12000 1K LA
) MR AR L AR, ik B EL N I A i
gtz —

BRIR AR A ] 25 7 145 A B L AE 1B 48 1 i i
ARV BRI KRG Ik AR H L2 22
PR ORTE ik 5 AR R A R FE SR ]
IR A5, i AP RE IR R. TEARZ MK
PR ] £ v B 2 22 SR o PR VR K
RTARARIES R EAT A, DT A5 2B A R A 1 40
KERTRBLEF A 22 | FLrL AL g i 5 0 T8 48 ik
il A A BRR R AA AL

TG L 25 2235 HURR I 45 100 ~ 1000 nm £k iR
Perdr sz S R TR — E MR BRI H
U A R ] i — 2D 3R i BRI AT A 22 1) L3R
T AR R g R 2 D R T R 2 22
AR B 7 2253 U DA BRI 9 72 Ak 380 R TR
Yozt NS G A, AT A5 18 B B =
AL B RR R A

1 XBFEEBERA

[ L 205 22 o 4 2 U B R LA AR ) SR o
B1 s, o, P 2 0 T A 1) S 4 A0 S 1 T ) A
F, ARSIER B 25 OS5 H IO TE B ; S0 8k TSR
TR, W ERFR AL B 2T R R
1.1 SREREESFHZLBIE

R P[] b e L 25 2200 T 45 R P 25 22 VR 00K 3R
FRHTARAR LT e 22 | Forb N B 25 22 15 W R 3R S AR T igs
Bl (PVP) 5 07K L BERIR A VAT, I 95 22 15 T
i PVP Jo/K L oK EETR AR R B 5 N I | UK 15
MRITR AV, W29 247 (PVP) i iR i Fl—
R HIAE 0. 015 g~ mlL ™", 1 712 2 22 30 I 2 e i 9
il 7E 0. 03 g-mL ™" BEJGFEANZ BB INA 5 mL VK
BEHR ,0. 5923 ¢ Jo/K B FREE AN 3. 1588 ¢ i 434U
98% HYEKIR S INTR. Yi22iRE R 42 °C , Y24 [u) N

Haaqe

AR =

e P L YR
B1 =R AR i 42 A TR R R

Fig.1 Schematic of the simple synthetic route of hollow lithium ti-

tanate nanofibers
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Fig.4 TEM images of hollow lithium titanate (a) topography ; (b) lattice fringe pattern
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